Identification and enzymatic characterization of clip domain serine protease in the digestive fluid of the sea hare, Aplysia kurodai.
Clip domain serine proteases (CDSPs) participate in the extracellular signaling cascades of various biological processes such as innate immune responses in invertebrates. CDSP genes have been isolated from numerous invertebrates. Nevertheless, the enzymatic properties of mollusk CDSPs are poorly understood. In the present study, we demonstrated that the amino acid sequences of the trypsin-like serine protease purified from the digestive fluid of the sea hare, Aplysia kurodai resemble those of the unidentified CDSP-type protein (TPS3) of Aplysia californica predicted by genome analysis. The purified enzyme produced single 34 and 26.5 kDa bands on SDS-PAGE under non-reducing and reducing conditions, respectively. The 34-kDa band generated two amino-terminal sequences that were similar to the deduced sequences of the clip and catalytic domains of TPS3. The single amino-terminal sequence of the 26.5 kDa band showed a single sequence homologous to the catalytic domain. Thus, the purified enzyme consists of clip and catalytic domains bridged by disulfide linkage(s). The subsite specificity and inhibitor sensitivity of the purified enzyme were clearly distinct from those of horseshoe crab and silkworm CDSPs. A good substrate for the sea hare enzyme was pyroglutamyl-Arg-Thr-Lys-Arg-4-methyl-7-coumarylamide. The enzyme activity was strongly inhibited by aprotinin but not leupeptin. The physiological function of the enzyme in the digestive fluid remains to be determined.